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2^ <2> o 

10 0 0 2] 

#9 -SUIT* -r *"/WO«B&i:::&v»-c\ * 9-7 -f >i/^-^©j|ft*o»tO"Cff fcft* 
Jp«kX3BTti 2 5 0lCSJK4-ejip«i*tL*fc*, RltMRtt, ^«i:ix.HM 
*i*o ft*, ^Itm^m^LTAl (T;v5--)A) ^Al tiMfct*^ 

[0 0 0 3] 

RSt«SK^RjM-iBi»«ffi»t^3aLfc«^Cov>-t:Ag («) -Pd 

mi ~3 *#jSo ) o 

mWrXttt 1] #HJ 2000-109943 H§-&«U 4 
[tfttlfclR 2] tf|2 0 0 1 - 1 9 2 7 5 2 -^flU 1 
[#ltttiS£3 ] #H 2001-22676 5-£&*L BS*S 2 
[0 0 0 4] 

^tf 1 ~3 HE«lS*tfeAg-P d-Cu*I*4tt, J**fcJtttL-C»«tt39*ia!l 
X1"*o L*»U Ag-Pd-CuMWt445ttl8Rtl, _t|E;»X*I£ig* 
fc, &»<0Jt!Z«T?i£'<4 J: 3 £ N il 7 7 ^ ^ O^S^ t n y ^ 4^^^: <3 J: i 

Mtt^ov^T{±7t^^efc#^^^^rv^^o7t 0 Ag-P d-CuMWM^ 

fit, i^^ttfg, 1"&;b*> J: »)lSv*»&te^ fi£*©«l'fr^-Ctt»fctLTV»4:V»»* 
< bft £ * *> *l T v* Tfc o 

[0 0 0 5] 

* ^-iftfif-f -^^V>f <0»jil*OJnil»XgS:jg*^CD-ROM^Ojte^ 

fiJR*M*Oftl*IBI«ffl C J: *Rlt*1ST*l»Jhi" ******* LTv>* 0 
[#H\£flt 4] mm 2003-193155 -i^SL ft*^S 1 
[3&D3??I§^] 

[3*f!**#ftL J: a fci-*@l«] 
[0 0 0 6] 

*3&Wli* *9-«tfi7*-f ^■/V'f o«jftxg"^**JblBjniaftxs*3grt. Wk&ttfc 

f^o^HtllH^Mto *Ag-P d-Cu-G eaMR^fcftft-f *£fc*B 
Kj£1-* 0 

[0 0 0 7] 

*%9§i±> Ag-P d-C u-G eM^IIt LTftW^y * V yy*-? 
[0 0 0 8] 

Xtt LTflJffl-r*ii:^i6<jt I, ?f>CAg-P d-Cu-GeM^ 1 
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7^ * 7 W THAW'S ifcfrB&fc-fSo Ag-Pd-Cu-G e^Ml^RM 
[0 0 0 9] 

LfcJS*, A g - P d^4KC u i: G c *BI*i:ffft S*4 i J:"^ CufcGe.wW 

^SfcO. 10-2. 89wt%, Cu^I^O. 10-2. 89wt%, GetitO 
. 01-1. 5 0 w t %fc U i^P d, C uWG e O^ff^** 0 . 2 1-3. 00 

Wtc|6*«#^t?t±, Ag-&**9 7. 0 0 - 9 9. 7 ?wt%kU, 4 
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** (1/2 0) - (2 0/1 ) fct^uhmtK 
[0 0 10] 

[0011] 

[0 0 12] 

* -f v XiiRStMfc S.^o 
[0 0 13] 

^who*****. cutGe (ommftm kx^ xmntzmmnz^n u j.o g e <n 

[0 0 14] 
[0 0 15] 

#3^3&JGI Agt±**iU Ag, Pd, Cu, R^Ge^< 

A l5gL<liA l^ilbfLt, Rlt««BI<0»R*tsP ^ ® 
Sfi:$t)(BfiFt4^-e*4o *3Sife5&JBIfc:#a Ag-Pd-Cu-Gel« 
4%mfrb%2>18Ljfc*m*£ U ^t«Agtit 9 7. 00-99. 7 9 w t % t 

#fc&£&j£fiA g-P d-C u-G e&-C*& *§&W<0%)&*^2>mmfti~ 
&v*t, »5^7E**a±. 8fe&nLT fc&v»fc-r *o 
[0 0 16] 

^IfcJBffifcfl&afiR^-Ctt. Pdti^O. 10-2. 89wt%, IfiKliO. 
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[0 0 17] 

Cu'tt^O. 10-2. 89wt%, ffJKliO. 
2 0-2. Owt%tt^o fCAg^P d^«-T^/cnt-Cti. ^ll^t^ 2 5 01C1B#F5 
W,fev1]\if3kXn*m2> t, ^oikic^J-e^^ «fc d K, »*t:iStffi5 7^^©iSfi 

~%^t LXC u £&^K0. 10-2. 8 9wt%^fH5. CuWO. 10 

w t %5fest-e* & t > tn-^ nm^m^}^^ l n < < * £ 0 c u 2 
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[0 0 18] 

#Hifc5£S!K^ Ge^i^O. 01-1. 50wt%^ ffiKliO. 
0 5-1. 0wt%J:t^o ICAg-P d-CuM^li> 00*. #2 5 OTClBtW 

^tn^ ©#&&j&*£4?ifl: Ufc4i:tLiv», RW^OftT3&*iB § T L * o $ £ 

g-p d-C u&&&&<Dmikfcft<>rKHnmm<oM&1ktf&.^ ii7-WL&T4 Ts-f 
WOfffl^teT&fcfcibLfco -eci-C% »M140|bJJi i/;CuhGe« 
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t%tt4it* t ffi Lv>o Pd. C uXVG eO^-tl-^S^O. 2 1wt%*|t*5 

t, Pd, cumg e©****^*^*^ w-fttt, »«ktt, mmt^m^ti^^ 

e Pd, CuMGe ®^tt"£*J&* 3. 00wt%l:lx^^ ^stefe^Rtfrsp** 

[0 0 2 0] 

3 Cut Ge^iW4CuH/G e^fili 

(i/2 0) - (2 0/D itsit^ffiu^. HJfe^fl-erai-* ± $ Ag-P 

dKC u bG e tiJot5itt% C u OgstJPg L < i± G e <7>«m±# £> tt&v*, flnSfc 

fcfcJ: «3lim$ft&o L^ot, CutGe^Ag-Pd-Cu-Geli^i:^ 

^f/Ge^It (1/2 0) - (2 0/1) OlltnaffiiLK 
[0 0 2 1 ] 

[0 0 2 2] 

Ag, Pd, Cu, G e (D&1&&<Dffm*ft v\ iTO'&A-T&o £<Ofc§> JffJBIi* 
OE^Iil. 3 3 P aJSlTfci-So i»*ArW (1. 3 3 X10 4 - 

8. o x i o 4 p a) t l-c, mm*m%rtz> 0 mmu.mt \ o 5 o~ 1 4 0 ottts 

„ AgH 7. 0 0-9 9. 7 9wt%,Pd£0. 10-2. 8 9 w t %, 

CutO. 10-2. 89wt%, Ge^iS-0. 01-1. 50wt%tU Pd, C 
uWG e<D&m&-MiZ 0. 21-3. 0 0wt%fcU loCuhGe^flfC^S 
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f&1-&^£L< (ill 2 tc^i-i 9 KTSB^iPfctr^o HI 1 Hisv^TMM«o±SI5^»i- 

m^tnl^P^L< ^jM3^;W~ i&tJDf&^&^o -gi&tX^mik, 
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[0 0 2 4] 

ItLiaKli^tr^j— ^^ H B B #i^^-^x.^^i6, 3 0 0- 7 0 Ottt^o :g£if£Ll±> X 
[0 0 2 5] 

[0 0 2 6] 

AgKWLtPd, Cu, G e ^tt Ltiit^^C^v^ ^ , fe%:frt>tiX 
[0 0 2 7] 

[0 0 2 8] 

„ Ti, Mo, Cr, AK I TO. ZnO. S i 0 2 . T i 0 2 > T a 2 0 5 > ZrOa^ 
[0 0 2 9] 

^»lt:f^4 7GlM^«±> m*tf&!ffi#Stt 3 7C* (Ag-Pd-Cu) ^t|W| 
[0 0 3 0] 

se^, *f^?i^Rii, ^Eife****.. 

[0 0 3 1 ] 

(Xifcff i ) 

[0 0 3 2] 

mnfeMKTFLtt&X^ 98. 7Ag-0. 8Pd-0. 3Cu-0. 2Ge (Ag 
^■fi ; 9 8. 7wt%, P d-g"* ; 0. 8 w t %> C u^S ; 0. 3wt%, Ge^l ; 
0. 2wt%^tm. &T£<a*EftfcJ: »3 0'&^<&ftJfc*^-t-o ) WlR-fr^*'** 
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*9J«LT#dife#!)l tLtZo mm±2 0 0 nmTifcofco MLfcIl^AFM (BR^M 
Atomic Force Microscope, SII ttfk M# S P A 3 

0 0HV) Htfi£IH4 (a) (C^Lfco -^iil, IfJfiSflWf J: * fc N Ra (nm) (4 
1. 4 10. RMS (nm) 14 1. 7 8 5, P-V (nm) (414. 0 7X-&otz o £ <b 
£#ft#fttf (A#«tfBlfttiU IfUV-3 1 0 0 P C) K 4 >9 , 3E*fcfll 1 
JRORtt^fcSOSLfco ffl^fc«fc£i*Wt4 0 0-8 0 0 nmtU. Sf*@5 fcTFLfc 

°W2) 
[0 0 3 3] 

^ii 1 0«^»K*ffi*+, 2 5 OlCTlUBM&l^^^^o £*L*^jfe0J 
2fcbfco ^ 2 W^Slt^V^t i 1 t Wi: A FMii*lTV\ A FM 
®^*gI6 (a) l:iL/; 0 If^fiWCiS Ra (nm) 141. 693 

, RMS (nm) (4 2. 2 0 3 , P-V (nm) (42 4. 5 5f*ot £«b(C, Hfife^J 

(Jfctt« i ) 

[0 0 3 4] 

H*fcJ&38fc^bfc:£Bre, 9 9. 2A g -0. 8Pdo«^<^'J>^-^ 

1 Ltzo MBit 2 0 0 nm-eabo^o 9tifoWl fcHfcfcJftKLfclW^AFMlMSrBI 
4 (b) (C^L/Co iWtl, Wa£»$rC: fc, R a (nm) (4 6. 2 6 5, RMS 

(nm) (4 8. 4 4 7, P-V (nm) (46 4. 3 1t*ofc 0 $ <b KJfc*E« 1 

()fc«t« 2 ) 
[0 0 3 5] 

jfctfcw i wi^iH^^tf , 2 5 o ic-e i wpminifcftSfcfTfcofco 

2tUo JfctfcfJ2 <&«^*JRKov>Tfc^ifeei 1 traiCAFMil^trV\ AFM 
Wflfc*BI6 (b) KfcLfco £Oi #, M«.$*E#ffc 4 & Ra (nm) (4 6. 265 
, RMS (nm) (4 8. 4 4 7, P-V ( n m) (46 4. 3 £<=>(C, UOSlM 

(JttRW 3 ) 
[0 0 3 6] 

mn^m^mLtz^x^ 98. 9A g -o. spa-o. 3Cuo«^^^y 
m&ttlrzttir?* *«± (- , ±sb»jS <o«<&&K*MH * x y * y > t: J: >9 & 

FMStf££|II4 (c) (C^L/wo TBISitfCiit, Ra (nm) (41. 5 

3 3, RMS (nm) (4 1. 9 7 7, P-V (nm) (416. 9 8X$>otz 0 £ 
m 3 Ol^fiWSIt$tl^L/;, 5 (itf L/Co 

(Jfc «E0D 4 ) 
[0 0 3 7] 

ifctW3roi^ii^^, 2 5 ox;x*imfflUQf&Mmzft%^tzo zfr*itwtw 

4tU: a IfcK^ 4 Oi^flCo^T fe^W 1 i: El«fc AFM*B?§?*fTV* % AFM 
H&&I9 6 (c) Lfeo £Otl> Itt§#lfCi*fc^ Ra (nm) (4 2. 0 3 4 
, RMS (nm) (4 2. 8 5 0, P-V (nm) (43 5. 8 5t^ot 0 SfcK, Jfctfcfll 

4 O«^*JR<0R#j-5p*r^Ji«1 1 fcH»£W£Lfco il**S:ia 7 fczFLfco 
(Jt»J 5 ) 

[0 0 3 8] 

mmj&mizmL-tz-xtik-e, 99. oa s -o. 8Pd-o. 2Ge©^^^'J 
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mLximm5 1 Ltzo mm&2 o o nm-e&o£ 0 mmmi tmrn^mmLtzwrn^A 

FMIHt£IS4 (d) KmLtZo M&£#M7fK £ & t , Ra ( n m) ii 1 . 7 

9 4, RMS (nm) \±2 . 2 8.0, P-V (nm) (±21. 16T?*oft, £ HJfclfc 

(ifcgttf!) 6 ) 
[0 0 3 9] 

ttttft 5 <D&&&nWk*&%*. 2 5 0"Ctl IMM*tT%ofco -TtltJfcWJ 
6^Lfc 0 ttttfl 6 0*#^mKov> t ^ Hitfl U P0*K A FMUS^ff v\ AFM 
m&ZM6 (d) tr^LfCo M«.£#P&r«4 £, Ra (nm) (±8. 794 

, RMS (nm) 1411. 80, P-V (nm) ti8 3. 9 8T?*ofc 0 Jfclgetf!) 

6 0>m4t&nm<oEJ&m*&&w 1 1 ra*KW5feLfco *s**bi 7 t^Lfco 

[0 0 4 0] 

hm^j 1 rv* 2 Mmzst&m 1 ~ 6 1 * - 1 -e, ^^osM^M-t 4 - t 
u jfctttt 1 , 3, 5 i ijirit^o i^si^to^^it 27tm^x^ 
jfctfcM 5 , jt^j 3 , mnm 1 ojhik^b k & & 0 ascin njfew 1 , 1 

[0 0 4 11 

, JfcMl2, 4, 6 i!5fFffii-^o &&&nm<D&&*iL<D±£Z\*, &Wi 6 Jfc«« 2 

6 it, < t*-«o«[ : f-o*3&*ft«tt;*<*SLT^fc 0 H6 (b) oAFMTB^o^SJ* 

/Co OTffl 3»#f ©tt* iAF M!H£© §Ht:i 4#i$i«©*IJK l±fflMM#a s Jl, bfttz 
o ^Jfett 2 , fttfefl) 2,4,6 <DRIt^^JtKi-^,o JfellEW 2,4,6 tfWkvmm 

•C**Jttt« 1 , 3, 5 fc-etL-PtLjfctfci-S fc£tlPM>*Mx-{£4 0 0 nmtiWT, 2 1 
~2 5%IIi:tl<fiTUo mmm2 tmMWl*tk%t-f2>t s tmiGMKiiZ 

BLM^<D&T\±7%nm-?&2>o HJ&tfli 2 li, i£Wm2, 4, 6fcJtK1-^> 

4 0 0 nmK:j3^T 13-1 7%feKlt$^il^o^o 
[0 0 4 2] 

IdfeWl, 2afetffcJt«#Bl~6©ifetfcfcJ: *K Ag-Pd^CC 
u^L< tiG e5gL< iiC u-G e Sr^Sni" 4 v»1**t££v*T & fcROffcJHMfi^Pffc*^ 

?!§®^i-o i: C u-G e W^iiiMCi^t^a^St^iW^St ^> t 

«HWi-4o G e75 ? ^n$tL4 fcfi[jKft**g|§fei$tL4 0tML, CutGei«PIW:« 

ZUy?<D&tk*$QJkLX\<*2>frhtmz-bfrZo Ztz, ^MM 2 , Jfc 2 , 4, 6 =Sr 

Emm^-r^t, Jttsc^j2, 4, 6^^^k$^tTjtfe>fbLTv>^ot-^Lr, mm 

^SrypitLrv^CfclCtjnx.T, Ag-P d-Cu-Ge»»W*M 
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[0 0 4 31 

^{CA g-Pd-Cu-Ge li^Cowt, G e^ME-ft^* aWHfctt. Rtt^«> 

(HWJ 3 ) 
[0 0 4 4] 

«5f^^^L7t^&T'. 98. 4Ag-0. 8Pd-0. 3Cu-0. 5Ge^ 
^j£K4 ijjaKLfco Mi4 2 0 0 nmt*o/: c 2 5 0tt 

MtitKX&t^ Ra (nm) (4 1. 727, RMS (nm) (±2. 314. P-V (nm 

) (±2 8. 0 6^ofe„ sp>k, umiri 3 wi^fi©Mf^iii i tmm- m 

(11*601 4 ) 
[0 0 4 5] 

iIfii:^L^M-e, 97. 9Ag-0. 8Pd-0. 3 C u - 1 . OGe <DW& 

^la^ILt lfftt2 0 0 nm1?Jbofc, roi^fl^^ft 1 , 2 5 0*0-? 

Jfcffl ^ii:AFMl§^ffv\ AFMSK££III8 (b) KmVtz 0 i©tl, TO£ 
M^i^fc. Ra (nm) til. 252, RMS (nm) til. 656. P-V (nm 
) 142 2. 7 5t?*ofc 0 
dS*fefll5) 
[0 0 4 6] 

Hifi^Slt'^Lfc^-C, 97. 4Ag-0. 8Pd-0. 3Cu-l. 5GeO«^ 

rmzti •jJfcRLfco Mfft42 0 0 nml?Jbofco - 2 5 OtJt? 
ll^Minii^fca^^f^ofco £fr£Hi&01!5 L£o llifc«5 0«^»ilCov*'Ct* 
Ml«lipg»i:AFMt!StffV\ AFMHHt£HI8 (c) K^Ltz a Z<Dt%^ BfiS 
#WfcJ:afc, Ra (nm) it 2. 128. RMS (nm) {4 2. 289. P-V (nm 
) (42 2. 8 9T'$.o/Co 
(Jfcttf* 4 ) 
[0 0 4 7] 

ft«m<7>AFMHte*Jt*fc<afc»BI8 (d) K^L/Co HI 9 CKIf$^^L^o 
[0 0 4 8] 

H8 *#Jffl-*-* t. *M^I3~5{4it^M4 tJtgei"^ M^SK* Sftflttfc^ 

js«5W«o$*frv>* 0 tin c u <t g eonmftmfc* *>wm&#fft±i*fcfrt> 

& 0 z<vt § atsn4* tjfc^4>&^-^it^'fbL-rv»/cot^L-riiifeM3 ~ 5 (4*-fe 

[0 0 4 9] 

^CAg-P d-Cu-Geli^(:ov^ G e ^MMlfc <t 2>WmMMM&V>W 
6 ) 

[0 0 5 0] 
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^OKBlBfc^Lfcar&TN 98. 4Ag-0. 8Pd-0. 3Cu-0. 5Ge^ 

^fcfcJ: OJfiKLfco «Hi2 0 0 nmt*ofc, £ Ott^^lVJR «: ffi*C«f . 8 5 "C 9 0 
%RHt*0. 5M, MMMMMMZftft^tzo Zti*mMW6 tVtZo Hifeffil 6 ^SR-fr 

&mm^\,*xiimkw i tmm^AFumm^^\ afmimii o (a) 

fco uOti, mffl£#M7f(~4<2> t, R a (nm) til. 4 7 1, RMS (nm) (4 1 . 
884, P-V (nm) (J2 0. 7 6tftofc 0 
(HifrN 7 ) 
10 0 5 1] 

fdSM^L^jft-e, 97. 9Ag-0. 8Pd-0. 3Cu-l. 0Ge« 
9 V ht^IL/:, 9 'J 

^&(Ci ^^MLfCo KJ5I42 0 0 nmt?*ofe 0 ioaR-fr^fWJIfcffllfc*, 85^90 

%RHto. sbimbu wawMSfctfaofco ctLSrHM^7 £L/c 0 ni&ei 7 

^*ffltCov»T^^JfeW 1 iil^iCAFMlli^fir^, AFMHIfe'Sriai 0 (b) (ctjsL 
/Co M£f$#f(-4& i, Ra (nm) tt 0 . 9 9 4 8, RMS (nm) (4 1 

. 486, P-V (nm) 14 30. 5 5X$>o?z 0 
(SJfctt 8 ) 
[0 0 5 2] 

Hi&^lw^L^^-C, 97. 4Ag-0. 8Pd-0. 3Cu-l. 5Ge« 

^fefcJ: *>JSfc«Lfco JRJPI42 0 0 nmTNfcofco - ^^^m^r^^, 85t90 
%RHT*0. 5B#ffi, HzaHI^l^lf^o/co itL^^iM8tU^„ *I^8W^ 
£8I£fcov>T fclli&tffl 1 i:.PiiaiKAFM*§*ffv\ AFMl^ilO (c) ('TP L 
/Co cOfcl, Ra (nm) (40. 8017, RMS (nm) (41 

. 0 16, P-V (nm) (4 9. 1 4 6T*£>o/c 0 
(JMR« 7 ) 
[0 0 5 3] 

lllll^L/cMt, 98. 9Ag-0. 8Pd-0. 3CuOa#^^'J 

M^^-r^>5^#7^^«±(c, ±Kfflj£0«<&&RttjRfc.*'<* * V >^&K4 «5J& 
IL^o M)?(i2 0 0 nm-e*ofco i^^ifl*^*, 8 5t9 0%RHtr0. 
5B#l«k ffi^MS^^f^o/co £*x£ifcigt#l7 t L/Co Jfc«^7(B«ll'&&J*SlKov> 
Tfc#dfe#l 1 fcH«fcAFM«£*tfv>, AFMlHft*Ell0 (d) (CtfL/Co ClWfct 
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